The aim of this study was to assess whether maternal depression was associated with recurrent wheezing attacks in preschool children. A case-control study was conducted involving 51 preschool children who were hospitalized due to wheezing attacks and 50 age-matched healthy subjects. Sociodemographic characteristics of the children and their mothers were investigated. The Beck depression inventory was administered to the mothers. In the case group, the anthropometric measurements were determined to be significantly lower than in the control group (p<0.05). The rate and severity of maternal depression were significantly higher (p<0.05) in mothers of cases. Multivariate regression analysis indicated that male gender of the child and maternal history of asthma were significant risk factors for maternal depression (odds ratio 4.671; 95% CI 1.21-18.11 and 5.263, 95% CI 1.05-32.42, respectively). Having a male child with wheezing attacks and a history of maternal asthma were identified as important risk factors for maternal depression.
The prevalence of recurrent wheezing attacks in preschool children has been increasing over the past 10 years 1 . Wheezing attacks are stressful not only for children but also for their families. Previous studies have suggested that caring for a child with wheezing attacks affects maternal mental health and maternal mental health impacts a child's wheezing attacks 2, 3 . Another report suggested that due to the inadequate assessment and follow-up of children whose parents have impaired mental health and insufficient compliance with treatment, treatment remains ineffective, rates of hospitalization are high and quality of life is low in children with wheezing attacks [4] [5] [6] . It has also been claimed that parental stress could cause wheezing attacks during early childhood 7 .
Studies have shown that psychologic stress increases respiratory tract infections, thereby affecting wheezing attacks in children 8 . The hypothesis that stress suppresses host defense mechanisms against infectious diseases has been supported by studies describing associations between stress and influenza A 9 and the common cold 10 . Additionally, studies have shown that children whose parents have been exposed to stress suffer from viral respiratory infections 11, 12 .
In one study, cases whose mothers had depression were followed from birth to 7 years of age 13 . This study claimed that these children had a higher risk of asthma and suggested that their mother's condition increased the child's somatic sensitivity and caused wheezing and asthma. It has also been hypothesized that a mother's mental disorder may lead to inadequate treatment of their child's asthma and, due to their child's early exposure to stress, affect the hypothalamic pituitary axis (HPA) and sympathetic adrenal axes, thereby leading to dysregulation of the immune system and setting the basis for asthma development 14 . It is of vital importance to identify maternal depression and take appropriate measures to optimize the care of children with wheezing attacks by enabling them to avoid wheezing attacks and easily adapt to treatment modifications.
In this study, we aimed to assess whether maternal psychological status was associated with recurrent wheezing attacks in preschool children who had been hospitalized due to recurrent wheezing attacks.
Material and Methods

Patients and Controls
This study was designed as a case-control study. The case group consisted of children below 5 years of age who were hospitalized due to wheezing attacks and their mothers. Patients with underlying chronic diseases such as cystic fibrosis, tuberculosis, ciliary dyskinesia, congenital airway anomalies, immunodeficiency disorders and cardiac disease causing recurrent wheezing attacks were excluded. The control group consisted of healthy children below 5 years of age who were seen at the pediatrics outpatient clinic and their mothers. After obtaining written consent from all participating mothers, 2 groups of mothers were asked to complete 2 different forms of the survey. Using the standardized survey form, mothers of cases were questioned about the clinical features of and potential risk factors for the wheezing attacks and their sociodemographic characteristics. Afterwards, the mothers were provided the short Beck depression inventory, which investigates depression symptoms, to fill out on their own. In order to eliminate the maternal anxiety due to a hospitalized child, the survey and Beck depression inventory were provided to the mothers of hospitalized children at discharge. The principal investigator read the questions to illiterate mothers.
Beck Depression Inventory (BDI)
One of the most frequently used self-report questionnaires in research, the BDI, was used to comprehensively detect depression symptoms. The cognitive aspect of depression was also evaluated. In a Turkish adaptation study conducted with university students, a cut-off score of 17 was reported to correctly identify 90% of depression cases 15 . 
Statistical Analysis
NCSS (Number Cruncher Statistical System) 2007 (Kaysville, Utah, USA) software was used for statistical analyses. To assess study data and generate descriptive statistics, comparisons of continuous data (mean, standard deviation, median, frequency, ratio, minimum, maximum) were performed using Student's t tests for parameters with normal distributions and Mann-Whitney U-tests for parameters without normal distributions. For comparisons of categorical data, Pearson's chi-square, FisherFreeman-Halton, Fisher's exact and Yates' continuity correction (Yates' corrected chisquare) tests were used. For multivariate evaluations, logistic regression analysis was used. Significance was set at p≤0.05.
Results
The study was conducted with 101 cases in total, including 51 cases and 51 controls. Table I presents comparisons of children's demographic features between the case and control groups. There were no significant differences between the case and control groups in gender, age or mode of delivery. The anthropometric measurements of children in the case group (height, height percentile, weight, weight percentile) were significantly lower than were those of control children (p=0.005, 0.004, 0.001 and 0.003, respectively). When birth weights were compared, we detected a significantly lower birth weight in the case group than in the control group (p=0.008). Similarly, children in the case group had been born preterm at a significantly higher rate than control children were (p=0.001).
Sociodemographic characteristics of the case and control group families are presented in Table II . Comparisons of cases and controls revealed no significant differences in maternal age, working status, smoking, paternal age, or history of asthma between the two groups (p>0.050). Assessment of maternal educational status showed that mothers in the case group were illiterate at a significantly higher rate than control mothers were (p=0.050). A history of maternal asthma was detected significantly more frequently in the case group relative to the control group (p=0.027). A comparison of household income revealed that the income of case group families was significantly lower than that of control group families (p=0.002). Number of people in the household, number of siblings and sibling history of asthma were significantly higher in the case group than in the control group (p=0.001, 0.011 and 0.034, respectively).
The distribution of diseases in the case group is presented in Table III . Twenty-seven (52.9%) of the recurrent wheezing attack cases had a history of neonatal intensive care stay. There were 15 (29.4%) cases diagnosed with bronchopulmonary dysplasia (BPD), and 14 (27.5%) cases had received treatment for gastroesophageal reflux (GER). While the median number of wheezing attacks was 13 (range: 3-40), the median number of hospitalizations was 3 (range: 
Discussion
Based on our results, anthropometric measures, preterm status and socioeconomic factors differed significantly between preschool children who were hospitalized due to recurrent wheezing attacks and age-matched controls.
The incidence and severity of depression were detected to be significantly high in mothers of children with wheezing attacks than mothers of control children. Investigation of risk factors for maternal depression showed that male gender of the child and history of maternal asthma were significant risk factors.
In line with the literature, we detected that anthropometric values and family socioeconomic level were significantly lower and that history of maternal asthma, rate of parental illiteracy, number of people living in the household, sibling history of asthma and rate of preterm birth were significantly higher in preschool children who were hospitalized due to recurrent wheezing attacks relative to control children [16] [17] [18] [19] [20] . In contrast to some studies, no correlation was identified between maternal smoking and wheezing attacks 21, 22 .
Since mothers are more actively involved in childcare, they are exposed to greater levels of stress than fathers are. Thus, anxiety and depression are reported at higher rates in mothers 23, 24 . The mother-child relationship may be very important to mental health since they affect each other in a reciprocal fashion. Thus, maternal psychological distress affects the physical and psychological health of the child and vice versa 25 . Due to the design of the studies, it is not known whether maternal mental health issues lead to wheezing attacks during early childhood by affecting stress responses in children or if wheezing attacks in children lead to maternal anxiety and depression. In our study, we detected a significant association between recurrent wheezing attacks and maternal depression; however, we cannot explain whether the wheezing attacks increased the tendency toward depression in mothers or recurrent wheezing attacks occurred in children as a result of maternal depression because we did not assess A previous study including in 490 families in the USA suggested that familial stress was associated with wheezing in children 26 .
However, a study conducted in Sweden that included 97 families suggested that wheezing in children resulted from dysfunctional family interactions 27 .
Maternal anxiety and depression during pregnancy, the postpartum period and thereafter have been found to be associated with wheezing and asthma [28] [29] [30] [31] [32] [33] . A meta-analysis of 10 studies showed that prenatal psychological stress was associated with wheezing, asthma and other respiratory complaints 34 .
Lefevre et al. reported a significant relation between mother 's depressive symptoms according to the Beck inventory and infant's wheezing severity among the cases 28 . The more the mother was depressed, the more the infant's asthma was severe (OR 4.25, 95% CI 1.14, 15.9 between severe infant's wheezing and severe maternal depression). In our study, we found significant association between mother's depressive symptoms and recurrent wheezing in preschool children, however we did not investigate the relations between mother's depressive symptoms and wheezing severity among the cases.
Maternal depression risk factors have been found to include having small children, living in the suburbs and associated low socioeconomic conditions, poverty, limited activity and health issues 35 . Additionally, having small children, anxiety, health issues, worries over being a parent, and low levels of emotional support and training have been found to be risk factors for persistent depression 36 . In our study, male gender of the child and maternal asthma history were determined to be important risk factors for maternal depression. Similarly, in a longterm trial in Australia, an investigation of risk factors for asthma in children approximately 6 to 7 years of age with and without wheezing revealed that maternal depression and maternal asthma were significant risk factors 13 . Previous studies suggest that male sex is linked to slower maturation rates in early life, which may create a longer period of early vulnerability to caregiving risks such as maternal depression for boys versus girls 37, 38 . However, the mechanisms underlying these associations remain unclear.
While a few studies have reported that behavioral treatment increases asthma control in adults 39 and children 40 , a study on the effect of maternal depression treatment on asthma control in children by Perry et al. 41 showed that maternal depression treatment was more effective for asthma control than asthma treatment and resulted in reduced asthma-related costs.
The factors limiting this study include the absence of breastfeeding history, atopy investigation, and psychological status assessment, and small sample size. We should consider maternal anxiety due to a hospitalized child although the BDI were provided to the mothers of the hospitalized children at discharge. A strength of this study is that many confounders that could affect maternal depression were considered.
In conclusion, depression was detected to be significantly higher in mothers of preschool children who were admitted due to recurrent wheezing attacks than mothers of control children; male gender of the child and maternal asthma history were determined to be important risk factors. However, future longitudinal studies are needed to determine whether there is a causal link between maternal depression and asthma in preschool children and which proportion of preschool children with wheezing illness will become asthmatics. A previous study suggested that pediatricians failed to identify most depressive symptoms in mothers 42 . Therefore, during the monitoring of children with chronic disorders, such as recurrent wheezing attacks and asthma, direct questions regarding the mothers' mental status should be asked to increase awareness related to this topic. Mental health surveillance and early diagnosis of and enhanced primary support for women may be effective in reducing asthma and psychobiological risks associated with other non-communicable chronic diseases. Provision of access to mental and social support to women and children at critical times would increase their quality of life and, thus, the wellness and quality of life of the society at large.
